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® Multiple drilling fixture usable in automatic and flexible production systems. 



@ The drilling fixture comprises a supporting cas- 
ing (1) closed by a plate (2) provided with holes (3) 
for housing the machining tools (11) in positions 
corresponding to the holes to be accomplished in 
the piece, a motorization assembly (4) Including an 
axial control shaft (5) and a driven shaft (6) eccentri- 
cally supported by said axial control shaft (5) and a 
plate (7) for the transmission of the motion from said 
motorization assembly (4) to the machining tools 
(11) which is fastened to the driven shaft (6) and is 
provided with a plurality of holes (8) distributed In 
the same manner as the holes in the piece to be 
machined and laterally displaced with respect to 
them in an amount equal to the eccentricity of the 
driven shaft (6) so as to act as housing seats for 
eccentric pivots (9) associated with cranks (10) con- 
! trolling the rotation of said machining tools (11). 
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Multiple drilling fixture usable in automatic and flexible production systems. 



Th8 present invention relates to a multiple drill- 
ing fixture usable In automatic and flexible produc- 
tion systems. 

It is ioiown that in order to produce a mechani- 
cal piece it is necessary to execute on it many 
holes with parallel axes and if that piece is to be 
produced in large numbers, instead of executing 
one hole at a time with a machine tool which can 
use just one tool at a time, It is economical to 
execute all parallel holes simultaneously with a 
multiple fixture, that is, containing as many individ- 
ual drilling tools as there are holes and with a 
machine tool suitable for transmitting the necessary 
power to ail the tools rotating simultaneously. 

The known technique provides for the con- 
struction of said multiple fixture, in particular the 
design of the special mechanism having many 
gears for the transmission of the motion from the 
only chuck of the machine tool to the individual 
drilling tools an-anged at the particular distances 
one from the other established by the drawing of 
the piece to be produced, only when the quantity 
of parts to be drilled justifies such construction. 

The design and construction of the specific 
mechanism with many gears of different diameters 
is customised, varying each time according to the 
piece to be produced, and thus requires, even for a 
specialist, more time than that available for the 
delivery of the drilled pieces. 

This implies evident difficulties in the case 
where the decision to produce pieces with a great 
many holes, for which it would be economical to 
use a multiple fixture is taken on short notice as 
often occurs for subcontractors. 

The increasingly frequent requirement of pro- 
duction flexibility, to cope with increasingly fickle 
markets, has amplified the importance of the prob- 
lem mentioned above. 

The object of the present invention Is to ac- 
complish a multiple drilling fixture which can be 
designed and constructted automatically and quick- 
ly so as to cope with requirements of production 
flexibility and early delivery dates. 

According to the invention such object is at- 
tained with a multiple drilling fixture usable in auto- 
matic and flexible production systems, character- 
ized in that It comprises a supporting casing closed 
by a plate provided with holes for housing the 
machining tools distributed In reciprocal positions 
corresponding to the holes to be accomplished in 
the piece, a motorization assembly including an 
axial control shaft and a driven shaft eccentrically 
supported by said axial control shaft and a plate for 
the transmission of the motion from said motoriza- 
tion assembly to said machining tools which is 



fastened to said driven shaft and is provided with a 
plurality of holes distributed in the same manner as 
said holes in the piece to be machined and lat- 
erally displaced with respect to them in an amount 

5 equal to the eccentricity of said driven shaft with 
respect to said control shaft so as to act as hous- 
ing seats for eccentric pivots associated with 
cranks controlling the rotation of said tools. 

In this way it is possible to accomplish part of 

10 the fixture in a standard manner and to differentiate 
the fixtures one from the other simply by providing 
the two distribution plates with holes corresponding 
to those of the holes to t>e drilled into the piece. 
The use of a computer is advantageously pro- 

75 vided for, in whose memory the piece's machining 
program Is stored, to accomplish the fixture, in 
particular It provides for the drilling of the pair of 
plates, of the pivot housing plate for the eccentric 
pivots associated with the cranks controlling the 

20 rotation of the tools and the tool housing plate, 
respectively, in relation to the holes to be drilled In 
the piece being machined. 

The features of the present invention shall be 
made more evident by the following detailed de- 

25 scrlptlon of a preferred embodiment, illustrated as 
a non-limiting example in the enclosed drawings, 
wherein: 

Fig. 1 is an axial cross-sectional view of the 

fixture; 

30 Fig. 2 is an axial cross-sectional view of the 

fixture in a machining position rotated through 
180' with respect to the position of Fig. 1; 

Rg. 3 is a transversal cross-sectional view of 
the fixture taken along the line lil-lll of Rg. 1. 

35 With reference to the drawings the fixture com- 
prises a supporting casing 1 having a circular 
cross-section closed at the bottom by a plate 2 
provided with holes 3 for housing machining tools 
11 which are reciprocally positioned in a manner 

40 similar to that of the holes to be accomplished in a 
piece. In particular in said holes 3 there are in- 
serted drill supporting chucks 30. Each chuck 30 Is 
constituted by a bush 31. by a small shaft 32 which 
is hollow at the external extremity 33 to receive 

45 adaptors 34 for tools constituted by perforation 
drills 35. 

To said casing 1 there is rotatably connected a 
motorization assembly 4 comprising an axial con- 
trol shaft 5 provided with a terminal tang 70 for its 
50 connection to the chuck of a machine tool for its 
rotation round an axis 20 and a driven shaft 6, with 
the corresponding axis 21 eccentric with respect to 
axis 20, which can orbit round said shaft 20 of the 
axial control shaft 5. With the driven shaft there is 
made integral a transmission plate 7 of the motion 
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from said motorization assembly 4 to said machin- 
ing tools 11 provided witli a plurality of holes 8 
distributed as said holes In the piece to be machin- 
ed. The axis 22 of said holes 8 is laterally dis- 
placed with respect to the axis 23 of the cor- s 
responding holes in the piece to be machined in an 
amount equal to the eccentricity of said axis 21 of 
the driven shaft 6*with respect to the axis 20 of the 
control shaft 5. Said holes 8 act as housing seats 
for eccentric pivots 9. which are rotatably con- io 
nected to the plate 7, and are associated with 
cranks 10 controlling the rotation of said machining 
tools 11. 

There is further provided a small locking rod 40 
preventing the rotation of the control shaft 5 which i5 
is constrained to a small cylinder 80 sliding in a 
housing 81 which is integral with the casing 1 and 
is urged by a spring 90 to engage in a slot 41 of 
the control shaft 5 to prevent its rotation when the- 
fixture is in rest position, as shown in Rg. 1, and 20 
up to an inverse displacement of said small locking 
rod 40 under the action of a disengagement mem- 
ber 99 (see Fig. 2) associated with the fixture 
support chuck. 

In the casing 1 there is inserted a connecting 25 
line 50 for a refrigerating and lubricating liquid of 
the perforation drills 35, which through conduits 46 
anrives at corresponding adjustable nozzles 52 dis- 
tributed along the periphery of the casing 1 (Fig. 
3). 30 

The operation of the fixture according to the 
invention is as follows. 

With the control shaft 5 kept locked by the 
small rod 40 in the position of Fig. 1, the fixture is 
applied to the machine tool's chuck. Only when the 35 
fixture arrives at the operating position with the 
correct orientation, the connecting line 50 inserts 
itself in a fixed seat of the machine, obtaining the 
twin object of making the casing 1 rotationally 
integral with the machine tool and of connecting 40 
the connecting line 50 and the corresponding con- 
duits 46 to the feed circuit of the refrigerating and 
lubricating liquid. At the same time the small cyl- 
inder 80 comes up against a small fixed pillar 99, 
which pushes It into the seat 81 against the spring 45 
90. as shown in Rg. 2. The small locking rod 40 is 
thus disengaged from the seat 41 of the control 
shaft 5. This disengagement allows the rotation of 
the axial control shaft 5 round the respective axis 
20 which, in turn, triggers the orbital motion of the 50 
driven shaft 6 round the axis 20 and the cor- 
responding drive in orbital motion of the plate 7 
constrained to It. The plate 7 transmits its motion to 
the pivots 9, which in turn through the cranks 10 
cause the rotation of the small shafts 32 and the ss 
tools related to them. At this point it is sufficient to 
associate the piece to be drilled to the fixture to 
obtain the holes in the desired position. 



If the diameters of the perforation drills are not 
very different from one another, a single rotation 
speed gives a good drilling efficiency for all drills. If 
some diameters are, on the other hand, much 
smaller than others, the con^esponding drill sup- 
porting chucks 30 have the small shaft 32 divided 
transversally into two parts and between these two 
parts there is interposed a small epicyclic revolu- 
tion multiplier of a type known in itself. 

The depths, with respect to a reference face of 
the piece, of the individual holes to be drilled are in 
general different and thus the adaptors 34 and the 
Individual drills 35 are as a consequence of dif- 
ferent lengths. The computer, suitably instructed, 
can extract from the piece's machining program 
the basic list of the multiple tool, that is the list of 
adaptors and standard drills, and indicate the cor- 
responding assembly positions. 



Claims 

1. Multiple drilling fixture usable in automatic 
and flexible production systems, characterized in 
that it comprises a supporting casing (1) closed by 
a plate (2) provided with holes (3) for housing the 
machining tools (11) in a position con'esponding to 
the holes to be accomplished in the piece, a 
motorization assembly (4) including an axial control 
shaft (5) and a driven shaft (6) eccentrically sup- 
ported by said axial control shaft (5) and a plate (7) 
for the transmission of the motion from said 
motorization assembly to said machining tools (11) 
which is fastened to said driven shaft (6) and is 
provided with a plurality of holes (8) distributed in 
the same manner as said holes in the piece to be 
machined and laterally displaced with respect to 
them in an amount equal to the eccentricity of said 
driven shaft (6) so as to act as housing seats for 
eccentric pivots (9) associated with cranks (10) 
controlling the rotation of said machining tools (11). 

. 2. Rxture according to claim 1 , characterized in 
that there is provided a small locking rod (40) 
slidably supported by the casing (1) and elastlcaily 
urged to engage with a slot (41) of the control shaft 
(5) to prevent the rotation when the fixture is in rest 
position and up to an inverse displacement of said 
small rod (40) under the action of a disengagement 
member (99) associated with fixture support chuck. 
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